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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
biomass useful, e.g. food additives and medicines 
by culturing Thraustochytrium, Schizochytrium or the 
like under specific conditions in a culture medium con- 
taining a chloride, carbon source, nitrogen source and 
sodium salt which is not a chloride. 

SOLUTION: This microbial-phase biomass, contain- 
ing an omega 3-based highly unsaturated fatty acid 
at least about 0.5 wt.% (dry basis), and composed 
of Thraustochytrium, Schizochytrium and a mixture 
thereof having cell aggregates of around 150 jum in 



size, by culturing the microorganisms composed of 
Thraustochytrium, Schizocytrium, a mixture thereof or 
the like in a culture medium containing a chloride at 
around 3 g/l or less, carbon source, nitrogen source, 
trace quantities of nutrients and sodium salt which is 
not a chloride at 1 g/l or more under the conditions of 
at about 5-48°C and pH 5.0-1 1 .0. 
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mmmcrMM] 

[M38H2] MEv-V^f hU^JK4ATCCSS2 0 8 
8 8S, S2088 9#&tf£*lfe<Z>S£»ffe&»6$:4l¥ 

b i>mo . 5 %<7)&sm&n**tfEjmm^tm 

2 08 90S. 312 089 1 #. IS 2 0 8 9 2 #&.£>M 
*i6«03Ht{t*6£4»fr6a»?3rt.4 b b hlz***? 

titif<ii4 ] mm i y y h/um 0*53 fyAammk 

0 1 ^9 AJJLh^HftfKHrt b 'J ^ A 
iCi3VitS5- 4 8°CW&KM/ r pH*<j5. 0—1 

l. oTbg^Kbyw, s^y# f y v&axfz. 

ti t> 0M&bfr ^xhmt^ MIR § «4ft^4ft 

[IWKB5 ] Miay h y ^AigliBEBW- F y ^a. y- 
^K, ifttiyw, MtHJ^A, s^is^hy 

[lt*lM6] mie^V'^f bU T >^JR«ATCCm2 0 8 
8 8#. g|2 0 8 8 9&RXfZtLL>cr>3£mfafrt>%:2>ffi 

frt>miRzti& b b^z^^^Ejmm^m^mmm^ 

JIMS»**t*LTV^fiMi3S4 fcrlBtt^)*ffi. 

[«*II7] ffliEb5^Xh^hy^A«(iATCCm 
2 08 9 OS. S20891f, S2 0 89 2fM" 

miih^^xb^bV^M.m^-^K bi>mo. 5%co 

[it*iR8 ] mBtffi&tm i y -y wws o»2 505 

[lf*lM9] a) ^SM^h'J^AJM^^fitStficf 
b ) BBC, USB. Ttf^FS-zkmAlft^cO 



S^«*»i?.!3rSS3&»^afiRS*L*«Wi:*»ib5r4AiHi. 

[ffcfcBi o] mrieA n n n offl^(±^5-9 5**%o 

(=3B«0>£iHi. 

1 2 ] 1 IZimcO b b * b 'J ^A 

jr. j^y* h y ^AKavifLta^HifrfeiriSA*^ 

[ff&S 1 3 ] tgfflj 1 U -y WH§ 0 155 0 0 5 'J 
8^iaKS.V'pH^5 . 0 — 11. OT'h^^Xh^ 

h y ^ a jr s i/v* b y ^ hM&xf^ ti t> cowsmfr t> 
[ii*ibi 4] mmm, mmm. mmm-r 

hy^A^-irW^tSW^^T. 155-4 8°C^^JK 
S^'pHI55. 0-11. 0T»*3HlfciEa«»±* 

[ft*3a 1 5 ] tMEfgy h y ^A^ausiisu 1 %/ 1 

*»fe»5 0 g/ 1 c9lBPC&4i**Jl 1 4 tfE«J^&. 

[ft *« 1 6 ] itrisissgy h y ^ AcoiftKaw 2 g/ 1 
a^*52 5 g/ 1 coPaTc&sfir&Ji 1 4 tie»«o^rffi. 

[0001] 

Kmaswrn^-k^mmb LxrMmm^^mm&R 
WT.mmFnizmf&mmizmjE%mmyt*%~%kms. 

fr<7>w£%m±WRV*<r>mm)imzmth . 

[0002] 

[«3tW)fi6»] ^-^^'H^S^figftfliJRK (HUFA 

mmfflMcoj&skz mm-?*, coizmm^mmit^Th h 
bmmztz^xmmsixh i a 9 . »wftWri»t^ 

a s g*3&»4>najf4jfi$fL4*5H^-6*fc t **-rs 

(ytWDX (Simopoulos) fe) „ ^^'^flallSM 
{Sffl!tll&V'Kl^^Mai§#i.SffiC ; 5rH U F A s T*S . 
Sfl£» ^'=^ H U F A s oyfiWi&ffikt Ztit> BIBS 
^&2 0-3 0%^°rtg ; 5rS>SS«^-C"S ) S. 

m*&Bfm?&zbi l z£-y'znt>ti&. tot, 

W&fc LTtt¥^MO^i^SDX. $^A§ix. lOK Six 
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«t U teffl L*:*y #A^IgffiB^iSi§mc&4 fc v * o 

[ 0 0 0 3 ] m&*X H U F A s jg{±B^S*EEFft 
ltH5 , 1 3 0, 24 2-^fcPSSS*i-CV^*ate*tB«0 
h^^X h^r F U 7AI (Thraustochytrium) Rtfi/V* 

* I'J^AI (Schizochytrium) "C**. £:ft.6«£!ft 

[0004] 

[fKH3&»W*LJ:afc-rSIIIH] *«JIHi, ±fEo3Hff 
[0005] 

[0006] a*5S2fc£«<o»wc)i. ff^ii i tie 

ATCCH20888#, S2 0 88 9#&^n^ 

* b U >? < 1 0 . 5 

4. 

[0007] ff*ii3 fcBttdosswrii. r&js i tela 

AJR* i ATCCH2 0 8 9 0#, 1^2 0 89 1 ^2 

0 8 9 2^M/ztii^^mm^tc^wt^mtK^ti 

V •> 3 WDS^tftx. , m b 7*7 X b* b U ^A*#3«5r < b 
[0008] 1135114 izMiMcOWMTit , tgHfc l'Jvb 

t . wdtm#t . i u -y f/f^£ d i yy&pxtmm 

flSHr^bU^ffi*-*^rt-4SfflSfc:tJ^T»5->-4 8°C 
0*fiK*tfpH*f>5. 0-11. oti^^h^hy 
^A. F 'J ^A&t^i*t<5>«a^!Bf!&»i9*4 Ws&» 

i fc £#tfff 1 CIE 

[0009] ai*3B5(caE«o«wj4» if*3S4 
yit. BHtyFyyA. kr^mj^a, a«FFy 



[0010] II5RIM6 fciaScoS&HHfi. H!*#4 tfEfJ 
O^tiS V ~>T , v-V" ^ F U y AI^'A TCCH208 
88#, »2 0 88 9#2Mf£ft6<O3E^:fr6 ! 5r4W 

*±T-i h t^ommzffiz.. m^v* f y 

[ooin WM7 ^m^mmii. nso&A fcteat 
<^£&bvvc, i-yyxF^F yy^jR^'ATccis 

2 089 0 #. 12089 11. SI2 089 2#S.f f <I 
|3Ih^^Xh=3rFy i 7A«^-5:<hi ) *tJ0. 5%<50lfe 

MS*«^-y ^'H*©«^MMiffii§-irM^ W LT V ^ 

[0012] MS^8(caBtt<^»WI4. «*3l4(Ciat!5 
^^ftttJV^T, tStW±S±ffil l J7h;l/SD* ! )2 50 i 

y y ^ a ^xrcnmtm^m ^tx^^zta^w^ 

[0013] if*«9 iz$mcrmm±. & > ^Naflssrt- 
h y ^A«*^««jfi(f •c*.ws*t«iiR^ i (-law 
«»WA'^7A^ b) wmc mm. r 

[0014] ffsfciS 1 0 tlBtt»lffiBi±, tIE 
m^&lZ&^X . HJ£o a p<7)fflfi!t^5 — 9 5fi»%0 
) #-£4*14 £fc ff^IIl 1 

[0015] ff^il 1 2 (ciBBUOfSWIi, ll^il 1 tSE 
W> b 7 F F 'J ^AI, v-V'dr F U -7 AJRJtV'i 

[0016] IfsRiI 1 3 KIBtfeO^ii. iSlffi 1 y y F 

;^d»5oos o^'y^xreom-itmb , mmum/ 
mmrnb . , ^NaftSft- n y ^Aiss:-#^r-r 

4itffttCtJV^T, *&5— 4 8*C«0|BKai^pHtt5. 0 
— 11. 0 Tl^^X F^r F y ^AM, ^V"Jf h V 

[0017] ft^ifl 1 4£§sm0m»*. mmm. mm 
mmmft* Rrmm^bv^M.^^-t^mm^ 

\^X. $}5—4 8°CC0iMM&U : pll$)5 . 0 — 11. 0 

xtmrn i izimmWL^msu 
[oois] mm i 5 tiE3a^iiBHi±. itmn 1 4 1 
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mm^mz^x, im-?hvvj*<?>mmimi «/ 
g/i 0>iarr*4£fc**«9£ei:-$-fc. 

[0019] *«qH<0-St*Wr«, fflfl&A-£#co^j 
JR. ^7*3- b U ?AJR2!tt^;h.&«8te^63r4»£ 

BMmwF*&amEm (hufa) -smj&^v^ xt 

It' (larval shrimp) {ZWMth^ZMmX'h^ . SD 

x.X. m^Mmi±MMM&ikcD-^mtf'l^\,->fzisb. ffx 
b\ JgTkXt' (brine shrimp) , ^/IVAyWtM 

±S^4;fr3;C,11r*#U i«^Tffit(4iMJfi^) 3 l t %116** 
mi 5 0 5y-o;>4XF«b5'/Xb^ b U^AJR. 

[0020] *3KHtf>»S: 4 SStfcWTIi , 17^x1^ 
b "J ^AI, i^V'Jf b U ^l±mmf ^tih<7M^frh 

tf. i«*j£t:«. WCSfflW* b U ^A^^NMtti- 
W*a5^H4*fM:liH- b U ^AiSt LTffi^^^X^ . * 
#4£*6fc. Wfci&JErtl*t<olBtfc:*ffl , C**. flux 

7^xl^> 'J ^AMSt/'v-V"^ b U ^ ARtifttS-ftiBJ 

VT£)fMU ioTffibVHEHSi: LTiOf#^ 
<&^T^47t#>-e&4<> WCc. iSffi-^ b U <yA#*cD 

b y ^AiBiwti63was» 1 5 0 s^d^t 

[0 0 2 1 ] *»!HW5gfc*SafcWli, b^-zXb^b 
y >-V'df b 'J ^A«&t^it^O?l-3*j{p£>2r 

F 5 —)V (avocado meal ) MtZjXh&W&WP 

6 4 * w*» <5>a»? s n 4 jas jiFja^ t *» t * 4 

4. iO^ ( fi l ^^SWT"&4«(i, gttt^tfSR 



cc «t o x mm was* § ixT ttttt=<es%ttx a* 

H U F A s «»KflEA*ffi»S*LS . 
[0022] 

[ ^m^mmmmi #mm£mz*>t: 4 jeawt t 

fcv*. liWiOlg^'J-feii mf;^li*X7 

vwmte&mt t i> ^^tmmx\mxhh tmm 
[0023] z<om&*#?immtcQimz7Fct<oiz 

— ftWteffl H & ffiB&^K^X -r A ffl V » T ^ 4 ( #1 
iif^-f — b (Weete) s 1 980) , icOyXf^t 

14** r c j x]&£ o . mi&mm^mmjE^mi:^ 

BPt>C2 0 : 5^X-f a-tf^>-^X>-Kt^4. J!§JJSK 

v>4. -ass-^firati^y^^^x^^ <a) st#jd 
at* o . A}vx*is)vmmim.mfrh<7)^tfmm 

4^{Cn-3^"fflv^tl.TV^4. ^--X^H^eJg^^la 
liJHfKliJK 'J x^ v vmWkXh *) . *ffi<7)x^ v 

4 3 o<7)M«/i:^ hkW&MU-zVK, X-o 

x, xxfi^m^mmMmxfo&^^+r^y? 

xygg^^t^|E-r4i:C2 0 : 5n-3A 

B. 8. 1 1. 14. 17 . ffflllfrftn. it*-S^^-fJa ( A 

5,8, 11, 14, 17 ) \i&b%jxh. x^fat^y^xyKi 

C2 0 : 5 n-3b^tL. h^t'Oj'xyl (C2 
2 : 5n— 3A 7:1C) ' 13 ' 16 ' 19 ) {4C 2 2 : 5 n- 3T" 
$>0. F3tMfxyl(C2 2:6n-3A<.i 
,10,13,16,19) IJC2 2 : 6n-3T*4o r «JK^M 
Wliffiffij tU3ffilSi44o^±^-S*S^^*t-4II 
i t f * 4 . r I^HIWSS j fi 1 - 3 ^Z-Wfe 

[0 0 24] tP«#=SH U F A s SWtgS 

wtia* l v ^«£**r *mT<o*i^-*= j: o t ^ < o 

^ffiSiifc. ^Wl, 1 ) ^M^*^W^'"5It^ 2 ) 

IliWfl^^HUFAs, 3)*fflfla'l4. 4) 

#4 U<{4#W*^^^ia^nLJt3j-^^^H UFA 
s , 5 ) ffiLOiitfe, aiy«i*flWC*feWiBl 
IB. 6 ) #4 t<{4Bl^l4 ( 3 0*CJ2U:<aiB]*fcT±W 
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M^B^fitH 5 , 1 3 0, 2 4 v ^ 

4. 

[0025] i«oJDafeaw8atfrffi*fflv^"c, ifli&coe 

SHiS*/*— • fe>-b (%dwt ) <9Sft4 5%4T«BJHr 
^ #=*Mf*^ < l^«fc««fc^TWft . ±te<?) <fc 

iWl^^fg&U^ficT)^ #3R HUF A^M 
**^TWtl4*& 1 2 % d w t & TCOXX #3R^*Mli 

[0026] #f|HJicD- JBKTii^HIMtSrt' h 'J ^ a 
la. 4 L< 148SBJ-*- h y JfflPf8*i£*s 

V 5f->< HUF A#^ri**^ V > h 7 *7X Y * h V 

fmmtmwi- h u *? a<7>&> 1 5 %&.r » t < w*> 

5 0 %UT, mzfti L<{iltf2 5 %lilT*Wb^- h >J 
fc, *5HB<0»4ftffll4B3 g/ l JilT\ tfiL<l±« 

5 0 0mg/lJilT\ SfcJf4U<J4»2 5 0mg/l 

flSftaurc^T^raw-c* « 1 1 1 1 . i »i s y ^ 5 o % 
a±.w s <r t amass 

OTO =fc dfcr, afc&HJfcaHS: & , * h u 

[0027] mumi- h y ^-wB^tttv-rR 
■r h y ^a. metis-?- h y *>a, besw- t- y va.&vz 
u\ v-?Bi. $m-r h y ^asx/s^k-^ b y *>a 

J4S»**<0 P H £ ii JP $ * I, tt« * * L . i -5 T tgflft 
iKigy- h y ^A«JK{4^!HjfficoiS J K®ff ^iS^f <r>\,z 

s&swt* d . *? t l < i±+ h y ^a«be ( n g / 

1 T'^-T) (4*51 . 0g/l ELh, i t < <±*<7 
l. 0 — 5 0. og/l, i D— SI?4L-<i4^2. o 

[ o o 2 8 ] m< ^ i fc tc, ^Nttflssr*- h y ^AIS, 



T. if4L<{i#^l 0 OS^nyjTF. jgfce* L<{4 

«ffltg*m;*3(t4W»-^#:0^2 5%lil±. if* 
L<(i»5 0 %ULh, HCSf £ L<(i»7 5 %1X1:W 

~c%.$i£tL%> »w «nsm , 7- v y y-x im%tkM 
( i o<7)ajM* s 2 o«;fflflat^-r4 itti^t^s 

L, C1C02 ^coMMco&* tmiz 2^lz-ftm L—kMK) 

mt. ) izx-yxmrn-thm^mmzimizMm^ 
hk, Bfc*cvmmm^ikzmM^&nmz^u\ 
j&*3Hvfc*>-Cib«. ^v^f h y ^AMiiaM— ^-satA' 

b^^Xh^hy^AKtifla^^Sr^L. ffi 

wfla^o^ti^Tass-r-i. f7Wi^i y ^a« 

±5 W 4 HIBK^Ri ±31 fiKH^ait: i -^TffM§ix-S> 
(3fc*#<{45r<fct. h^-XT^hy7A«cDH*iO 

j^^swit** 1 ** <^4„ Lj&>u wiisfi^Mrca 

lo^b5'7Xb^Ny i 7AMSlt1*T"l t >4AT 
C C 2 6 1 8 5 ^'SIISS *I3t . 
[00 29] *5KH<3»MI«fc*S b^^Xh^fh 
y ^AI, ^V'dr h y ^AMSViix^WM^^W 

* tfgB^Ffl&wgas^S' MRS-rs itti-a -cMffi^jii 

IH8ii8B4««^)IHf**SEI!iS*4 £ 1 1 4 ^ T v ^ 

tL^m^ffloii^-T-t^isT't 5. mz, smtmco 
mmwm4 o %iiir^isfn«. f4L<ii»5Mo 

[00 30] *aMH«*ffit J: &MffiWkmmm*3t 

Mz&ftt& 4 5 izmm-t&i&mxfcizimmx-fo^x 

4L<{41 5-4 0°C. ®:iftt<!tt)2 5-3 5'C 
T"^4o a«. KsoSsJDXiiiiiWMtioTpH^MtS 

L*^fc, S6»+i^f*fi<or/^yit* i itt. «ffi«ip 

HA«5. 0 — 11. 0. Iff4t<i4^6. 0 — 8. 5^ 

[00 3 1 ] fl, 4.WS.tAHHRc7)fc*<0S^<7)^^'N° 
9* — ^iSfcHBfiWS 5 , 1 3 0, 24 2-^tCp3*§n 
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(M£(£. HPS*!,. V>^)Vm$i (tunnel dryin 

(ph«3. 5-4. 5 ) , fr-o/m^mw&mxiA 

J?HM (W*Jf, N 2 X(±co 2 ) TfctJV^Tffiilfe, Jffi 
Minora. flXJiffitfj^^w+fcaROSiifc., Zti^ 

[0032] ^wm^&mmmxmmLr^ ^vx 

ftl 5 0 S^n^£Lhtf3ittS*^rt-Sttfi«*«ffl-r4 

fcLT<9ttffl*3ai/Oi4. ±li<0,fc 3 fc, jiff, ;cq 
mi 5 0 5^Dy)i(T, Mi L<liftl o os^uxia 

[00 3 3] ^H^^^ffi^xb'fflfflMili: LTffi 

!Bjffl{i*J4 L < li^wfir < fc fc *^ 0 . 1 %(D*KgSIl 
(af dw) , H(C»4L<l4iI«flr< fcfcttO. 5%a 
fdw, ±9— J1*F*L fcfcttl. 0%af 

^HfJcol^Wilt^-f n-;i^M<o» 4 t < ti*l«5: < 
fc&ttl 5%. 5efc»4U<l4i!«fc<fct>#&2 5%, J: 
9 — Jfif 4 t < tt^r < i: t S$4 0 =? |/XfD-^ 



So 

[0034] *SKH<^«^«^a*JJ4*SBifc: 1 

a s Mb Lxmm&fo h . ^<7)^MW±±fe^xb(7)*i 

^«ift^SPJtffl«ia*xt:3«±fBc?a*s £44 <z>*&fi? 
ffl*!BM»Efc:lWBrcS l> . £ * i tf> «fc 3 lefflv * 

s z t iz j: . ^mmmim^mRifxxit^m 

■tfmmzm^{¥tt"Z%g>zbtfX'ti-Z>bbi>lz^ mz 
[00 3 5 ] ^^^^IBffltliSiRfflBa^IgKK^ii 

^t^STS 9V)WM3Sm 

[0036] ^micowft&mMmx'U^mcD b^v 
fr^mmfvfzmtofcftbzm&izhitxmmLfz&ffn 

^Mil^- ^ ^"H^ H U F A s STiMW h (OMW. 
f!~Ejk H U F A s (DWJf^^LX\ ^&Zbt,Zfo 

M8SmX* H=Mi HUFAsig^fit^t, 3&*oS0IW- 

fasSS ®:fti&t^»ttfflti) -Sit iiH*a-c-& 
(4. Ap d p* aits4»"*«HUF a s fcssai-rs 

[00 37] AfttCflefflSfL* h^Wb^b'JW 
K, v-V^f T- 'J ARSVitL^ (7)fi^<7)*{i^ 5 ~~ 
9 511%^)«I^totV^ 0 ^3n^i4i^5~9 
5Si%^tEHT-^ n D n 4i(^ffiT'§-l.„ JD^T. AAii 

[ o o 3 8 ] if t u^satwfcfevvr. ±ta<7)Aa{4ff 
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HUF AscrMS^&ii&T^-^L MtLX . ffttL^£> 
4 mtz «fc o TSs&UJ&fr * § ix 4 ^ 

[0039] **TO*safcW(=«-5"r ± dsmkimw- 
xv^yk z.tihmvBtem\ihz.k.\z.tir>x* mm 

Lfcftl, 0 0 0fflc7^y:77l^>£>2 5£±[I|4. »£ 
^-■V ■ ai/7i/ 3 > (ATCC) t^i5(tS*t)20, 50 

«c£a#u Lfcmm^x^x^m^im^ti.^ 

[0040] K£<^HR9iSSi N7^Xb^H'J -y b* 
( Thraustochydrid ) £SLWaaHfeK££ftfc4HH tX 

\,\&. ^mmm^izxm^L. 

at* 

i/Vdf h U >>AJR S31 
i^y^hU^AJR S8 

jj* L fc k vc ft ft 4 Wffl Sr^SatflBl*^ 

[0044] jaT<o«R^iia«ttMWi«*^-* ; t $■ a 

(«i . wm&vwm) ftm<7)m^i&7mfrt> 1 5 o m 
1 f5KS**jR« l . u xt v >mz$mhtz . 

tea* £ & -5 . t^xr^S H«M tcMf * T'*<7) 
±fc«v«fc. HKS-C^KSr 1 5-3 O&BHSONrfr 

U 21«(7)7 <)V9*^th 7 < )V9WS.<D^\ I ZC\CD 
ty7Ml-l Oil, fc^-y bTl£LA*U HP^a 

ALfc. £^^^7^;U^(i. l)±«t*J(t4. ILtT 

&tiW2 5jumC0MW4 7mml77 b7y^4#7 -f 

W2 ) Isiy^yhvy^^^^iOTSP^ftS, ?L 

^ffe^ftl . 0^mtl)44 7mmii)fJ*-t^-h 

7 * ;i^t£> 4 . fcowmitrnzmfr^mfr 

co^fi£(i*?ji. 0— 2 SjumcoKHtcsfiri. 

[0045] 77f7y7-fWJlWHTliL 



raustochytriales) StJRLTV^ (@: b7 r 7Xb :5 f 
b'JTlyX, £f: b^-Xb^f bUTx— (Thraustoch 
ytriaceae) , JR : b57Xb^ h'J^ilXtiyV^ 

[0041] &T<7>mmm± r #t^M# * ge^t-r4 
w&mmmcnwmjmizmt&y^x ^tt 
x^itztitz, z o Lx&stzti&mttco&miMmz 
mth^xmm^nm^t nwm^ikMx. mm 

>-3> (atcc) fci^Taas**uta, ^<tt 

3 0¥Hf*ff$ix4. 

[0042] ^$tmmi£ L^±mmwfaxfoz> t 

HUFAs Sr*JiSc-r4 £ t , ^*Bflffl#4»^IB 

*-t4t^3|BISWtt^^T*LT^4 0 Pffltctt. * 

[0043] 

ATCC No. B 

20888 8/8/88 

20889 8/8/88 

- l^fft-hKBV^. £cOi§tfi(i: ( 1 U >y b/l-^O ) 6 
0 0ml <JD?ifc!< ( 7VXjtt*SrflJfflBrfg) . 400ml(7) 
MS*. 10gcO»%. lg«7>'<7S, 1 gCO^W^ 
tMMfcttffim. 0 . 2 gcD»#XdrX. 2 m 1 <7)0 . 
1M KH 2 PO t , lml«t7S>M(A-vit 
s) (lOOmg/l^frSy, 0. 5mg/10t* 

*) . 5ml OMM^M^ft (PI IM, 1 'J y b 
;l^S0^W!f«±6. 0gONa 2 EDTA, 0. 2 9 
g«FeC 1 3 • 6H 2 0, 6. 84g«H 3 B0 3l 0. 
8 6 gc7)MnC 1 2 ■ 4H 2 C\ 0. 06g<7)ZnC 
1 2s 0. 026g(5DCoCl 2 -6H 2 O, 0. 052 
g(0NiSO 4 -H 2 O, 0. 0 0 2 gCDCu S0 4 ■ 5 
H 2 OSlK0 . 0 0 5 gSDN a 2 Mo0 4 • 2H 2 0„ ) M 
5 0 0m g«SiX M/7 b V^f y y&t>X- 
y'Jy-GK^tl^. »A«£HgFJT^T3 0°CT- 
fiSiBSitLfc. 2-4Bf*s 7^WJi^<«3n^ 
-3&«tt^U/£. m«fitMW (P©«l^< ) 57U- 

* 3 o "cxm&tm l. 2mfj ««ia^«Miaat#. 



(8) 



1 1-285376 



m^mtmm^mit^mn^^-ti 5 om i « 

)K 1 0 0 — 2 0 0 r pm) ±T"3 0°CtCT2~4 a 
-th b , ZCOftCO 2 0 -4 0 m 1 £ SIR L . i&lMJ-HtS 

(fWS— 'Jo. (Lepage) M'n^f (Roy) ,1984 

H u F A s *#t*M*feWBBB5*i, 5gfc»TS*:a6 

[oo46] mx'WMLtzmmmfmwm^mm 

tut. zftbnwm&fflBMz&tb&K—tyhkL 
T^*'HlHUFAt#ii>'#<, 15~4 8°C^ 

4n-6WC22 : 5n-6HUFAs£ (^HflfiH 

{cAW-feyhi LT) l%*it*^-&ffl*fc#i§t 

[0047] ( 0i 2 . *MPfi^W«^ : P 0 4 
^X^) i^/df r- U *}J*Ts?0 y—?J\ (Schizochyt 
rium Aggregatum) (ATCC28209) ^QiHffiSrEl 
fit F - 1 t$lft^ £> 1*8 U 5 0 m 1 CO F F MigtfttgSI 
Ltz (7y— (Fuller) J/ 1 9 6 4^) „ iWtgiffifi 
»7jc£ 1 , 0 0 0ml, 7" H ^|g£ 1 . Og, 
in^fcfrjgftS" 1. Og, Mfcc*** 0 . 0 1 g , 
JZ^X S- 0 . 1 g, P I I ^Jl£r 5ml. lralCDB- 
t"^$yjg?g (rf— ;UF^^>f y (Goldstein) 1 
9 6 9^)Mimi cnmtkMVMm ( 2 5 g/ 1 ^OiS 

f>S„ 1. Om 1 <Dt? $.>W&tfsl (pH7. 2)(±f- 

rsyHci^200x/g, t;tf-y£o. 5xig. >- 
A-yhfyi^y^^ioowg. y^'^^t' 

y£5. 0//g, f'JK^yyHCl£40. Owg, 
t°U N'JffSy2HC 1 £2 0. Ojusn p-75/£ 
ASKS- 1 0 jul g , ig*HC I2r500xig. A J l^Y 
—)Vt:\. Omg, f SVJO. 8g. :tc?-fyl§2: 
0. 2 6mg.^y-y^Sr0. 2^gSylS^2. 
Syg-l-tLTV^. 2 7°CtcLT0lElit 



(20 0rpm)±|C«|fK»Vt. 3 — 4 Ht> £ 
^)i$jtffi<7) lml^50ml OiilT^^SMfc^L 
SEifc. 1 ) FFMlSffi (^ESfI?pi: LT) &tf2 ) 2 
5 Omg/ 1 WKH 2 PO,M2 5 Omg/ 1 CDPftX 
*J**jfitoLfcFFMJgil!rC2bS. <IiX^i§iit*£4 8 
»f§L 27'CtLTH19Kffit (20 0 rpm) 

ms.it 6 1 6mg/it^„ a^aaatfewt, *h 

Jfe^ftmUffiti: 1 , 6 7 5mg/IT*D. JtttfciJV* 

t p o 4 Rz/mm^xcom^m < -r h t ^ 3 aa** 

[0 048] (M3. liPSif««fi : StfxdfXO 

Alsp. S3 1 (ATCC No. 2 0888) CDIH 
8S2rlII#:F- Ugtfc&^JS^U 5 0 m 1 COM- 5tgtffi 

ta^Jt. zcommz ( 1 u >y wk-x-o i g 

<T)p©X^X. 25g«NaCK 5gMgS0 4 - 
7H 2 0, 1 g£DKC / 200mg<7)CaClj, 5g 
C07V?m. 5gC0?>V?$.yffi&^ lg«KH 2 P 
0 4s 5mlcOPIlAJK. lm lcDA-t/5y^f 

i m i com^mmmm.^ b^-ox^t. >r commco 

pHS7. OtPBfL,. afiK**JHffllL)t. n-yx 
f-f-Zy*- (4g/40ml ;pH7. 0 ) RtflB 
©X^r^ ( 1 g/4 Oml ; p H 7 . 0 ) COMWMM& 

xdfXitffiSr^JaLTt^ 1 ) 2m 1 ; 2 ) 1 . 5m 1 ; 
3) 1ml ;4) 0. 5ml 5 ) 0 . 2 5mlt* 

h . S'J^— ffl^M - 5 cifx^xay'a 

- yxr- <r -r u f]-mm^XT<r>\ms.x , mm Ltz . 

1 ) 2 m 1 c7)P#xdfX ; 2 ) 1 . 5ml CDgWx^-X 
at^O. 5mlW-^f'f-7 l J*-; 3)1.0 
ml«SfX^fXM'l. Om 1 corj— y^f^ TU 
^-;4)0. SmlOifX^XMl. 5mlOT 

— yxf-i at<5 ) 2m 1 cozt— >X"ri — 

t u ii —x°fo h„ #77^3 izmmt&mz f - 1 mm 
izmi&mmmz 1 m 1 ^fttfitraLJt. >itLA,ig*tts 

4 8BfHL 2 7'C^UT@SSSt a«Hl±fc:«v^. 

M&ftmmiz x -> xmmzmw t . ( t l 

T ) WJ60JR**a!S Lfc . m. 1 «S*S^ LT v^S . 

i o . 8g/i <7)±§fflt tstxdf x^^jirt 
4 ; k t i o X mMcoW^Zmtb Z>z\ttfx^6t^o 

«OJDl** t 2flSfc:!3r4 . ^ -TU ^-(x»# 

[0049] 



(9) 



#IHT 1 1-285376 



mi 



2. 


0 in 1 




4 0 0 0 


1 . 


5m 1 




4 4 2 0 


1 . 


0ml 




4 3 0 0 


0. 


5m 1 




2 7 8 0 


0 . 


2 5m 1 




2 7 0 0 



2. 0ml gi«:X=£X 

1 . 5ml mM^*X + 0 . 5ml CSL" 

1 . 0ml SH&X^ +1. 0ml CSL 
0. 5ml »-»IdrX+l. 5ml CSL 

2 . 0ml CSL 



4 4 2 0 

6 5 6 0 

6 6 4 0 

7 2 0 0 
7 5 9 0 



C S L = 3 - >Xf^ -7"'J * - 



[00 50] (#14. ATCCft (MftlOM*) titn 

ttzm^com i «M(a^> t #ji LtzmncoH ufa 
mtzizttm ^titz-mcD 1 5 nwift^Mifi 

H U F A-^frM^W t?t . £T «MttJi:M 1 igffiXti 

lt t iBBa^nx^^«^T-$> § £ t £^ . m i am 

liM 5 igtffii: ft— tfHHfftT* 0 , 7" Y T 7'WBtXf7'!V9 5 

hy^AjB^sa, r^y^y ■ 947 ■ %ivi-^ ■ 

flt>cr>mWbii.T . T^l-^A (aureum) (ATCCH 
282 1 If) , T. (ATCC|g3 4 3 0 

4#) , T. U-t£^A (roseum) (ATCCH28 2 1 
0#) , T. XYV— 9J± (straitum) (ATCC|g3 
4 4 7 3#) &t/S. ( ATCCH2 8 

2 0 9#) T-fo-ofz. uascoifttfittiv^tlWKi^-r* 
W*^BI8$*l4 -I t 2:7kL. *8WII<9M 5 *§J&M>' F F 

[00 5 U ja»«oaBtfr£*4*»Wfc^£«ffl'*-4 
yl(C16:0), C20:4n-6 2 2:1 



tz. ) , C20: 5n-3, C22: 5 n-6. C2 
2 : 5n-3iOT:C 2 2 : 6n-3tfeo)t 0 jIMti 

4 fcftfe. ^^^'H^fliflSKS- 2 0: 5 n - 3 , 2 
2 : 5 n - 3 »t*2 2 : 6 n - 3 ^Mtt LTftSL 
fc. ^*^^'A^JliffiKSr2 0 : 4/2 2 : lCDb-? 
2U/2 2 : 5 n-6«b°-^<7«tf-t LTftttLfc. 

[00 52] m.2 — iwimi — 3^<om^^Lx 
witr. i o 2m<nwmi±mm<ry&%< 1 & 

7. 8II%»C2 0 : 5w3££j£U £*UiflflIf5 

\vftvrsmmi. ^^mmm^m^mw s»2 3 b 

(ATCC$2089 2f)&t;i2B (ATCC»2 
0890S) ^icDaftcOMT'^-l.« *%0flcO3 0fll<D 
BHWi^XTHiRlliJiSIBfc LT£BilM&9*J>'3r< t> 6 

V\ B1*2 3B (ATCC$20892#) tfiz\<DWfc 

coMX'h&e *?m<D7 6McoMms.Am<7)%miHzi± 

*n«ov>-fix<5oaSJ: 0 i>4«5:V*. ftt2 3B (ATCC 
S2089 2S) Wl 2B (ATCCH20890 

#) 3&«i^a«c^wc*4. mtx. **#^mmm 



(10) fflPP 1 1 -28 5 37 6 



[0 0 5 3] mtX. C2 2 : 6n-3iU^^f 

7*— ^3e*BHfeA»tLTV^. *5~7fc*JVvc,. ^2 — 
4fcjSLfcttK<04 8ffl£ja»<73ffiffii: JtKU C 2 
0:5n-3,C22:5n- 3SVC 2 2 : 6 n - 3 

■5 . 1 5fflfiD»*|c#C 2 2 : 6 n - 3 b LX£** J#H 



^'Wl^)ar»J:'5i#V^ ISS8 (ATCC$208 
8 9#) ^dCOfflfCOMT'ft^Jt. 1 SlWftt^C 2 
0 : 5 n - 3 LT£*.* ^H^IiffilS<JO^^< t h 2 

V\ fflttl 2 B ( ATCCIH2 0 89 0#) j^itfOffiHc 

[0054] 
[H2] 



CIG:0 CZ0:4wG CZ0:5wJ CZZ:SwG 022:5*3 C2Z:6w3 /fgi £) FA 



30,41: 
ZZ.9I 
14.91 

20.71 
2G.0t 
16. 4X 
Z3.7X 
38. 7X 
15. 4X 

14. IS 
22.11 
JO, IX 
15. OX 
23.71 
10. OX 
1G.GX 
17, 31 
23, OX 
17, IX 
25. 4X 
1G.9X 
2G.3J 
19.41 
16. OX 
10.GX 
17. OX 
16. OX 
20. OX 
14. OX 
20. II 
20. 9X 
15.71 
16-21 
20.51 
1G. II 
10. 91 
15. 21 
17. OX 
20,01 
19.01 
IB. OX 



1 .81 
0.41 
G.SI 
1 .71 
0.41 
5.7X 
L.4I 
3,3X 
6.9X 
4.2X 
3.91 
Z.3X 



.01 
.31 
.91 
.0% 
.CX 
.31 



7 . 
Z, 
3. 
3. 
0. 
6. 
2,3 J 
1.2X 
5.2X 
Z.ZX 

12.01 
Z.GX 
0.31 

16. 7X 
7-7X 
4. 41 
2.7X 

8. ox 

0.3X 

s.zx 

0.7X 
10. ZX 
11-21 
5.51 
13.61 
7.3X 
0.01 
O.OX 
4.51 
14.01 
0.3X 



6.6X 
2.3X 
12. GX 
3. OX 
7 .GX 
l.SX 
10. OX 
10. 5X 
9.2X 
7.3X 
7 .GX 

I 5. OX 
3. IX 
6.9X 
0. 01 
6-3X 
O.OX 

1 1-9X 
8,4X 
6.4X 

II .IX 
9.61 

6. GX 
8-GX 
9 - OX 
6 .GX 

11. 4X 
1G.2X 
U. OX 
0-9X 
3.7X 
12,71 
0.5X 

o.ax 

7. OX 
0.GX 

11. IX 
1G.4X 
10. 9X 
5. OX 

s. ax 

Q.3I 
10, IX 



3.1% 
1S.5X 
11. BX 

8. 61 

o.ox 

9.7X 
1 .91 
1.9X 
1K9X 
9.SX 
23. 5X 
1S.4X 
12. 7X 

9. IX 
1 1 .GX 

G.9X 
O.OX 

13. 3X 

11. 41 
Z.S1 
7-GX 
7. OX 

16.21 
2.01 
O.OX 

10.41 
3.GX 
G.4X 

20. 5X 
G-4X 
3.9X 
3.ZX 
l.OX 

13. 4X 

1G.4X 
4.81 

16. DI 
6. IX 
1. 01 
2.3X 
3,81 

10.91 
O.OX 



o.zx 

D.5X 
0.41 
O.OX 
O.OX 
0.71 
2.21 
1.81 
3.21 
0.91 
0.5X 
0.7X 
l.OX 
0-8X 
1.21 
0.61 
O.OX 
1.7X 

0. 71 
1.9X 

2x 

1. IX 
O. 41 
2. SI 
0.31 
O.OX 
4.3X 
3.71 
I. 41 
1.7X 
0.01 
0.9X 
0-01 



L.51 



1-S1 
2,7X 
O.OX 
O.OX 
0.01 
0 1 ox 
1. 01 
0.71 
0.01 



8.3X 
47. OX 
49. 7X 
8.ZX 
1, IX 
9,7X 
46. 4X 
29. 9X 
2S.2X 
5L.2X 
22,1X 
43. ex 
14.91 
52. 2X 
53. 3X 
43. OX 
O.OX 
43. OX 
53.61 
34. 4X 
27. 2X 
46. OX 
25. IX 
32.41 
38.41 
22.51 
31. 7X 
33.fi! 
39. 3X 
31.91 
69,91 
20. 9X 
35.81 
Z3«9X 
20.41 
26. 7X 
2B.41 
40.81 
56.51 
73. 4X 
ZZ .71 
2J.9X 
48.91 



48.51 
11. 5% 

4- 7X 
37. 4X 

7oax 

46. 7X 
21.81 
Zfi.SX 
24.91 
11.61 
20. 2X 

5- 51 
38.31 
J0-6X 

5.5X 
1S.6X 
90. OX 

7.3X 

6. SI 
29. ax 
29. GX 

fl.fiX 
22 .fix 
25. 5X 
31 .71 
17. 7X 
22.71 
17.8X 

5,51 
20. 3X 

7.4X 
29. OX 
33. OX 
76.31 
2G.5X 
29.21 
14.61 
1Z.4X 
15. 5X 

Z-3X 
41. 3X 
15. 2X 
22.71 



15, IX 
49.71 
62. IX 
12.01 

8.. 91 
11. 9X 
58. 6X 
42. 2X 
37.51 
59.31 
30.21 
59.41 
19.01 
59.91 
63. 3X 
50.01 

O.OX 

56. GX 
62. 61 
42. 6X 
40. 4X 
56. 7X 
32. IX 
43. 5X 
48.61 
31. IX 
47.41 
53-51 
54.41 
44.51 
73.61 
34.51 
44.31 
34.31 
29.71 
40.01 
39. 4X 

57. Zt 
67.41 
7B.3X 
29.51 
32.91 
59. OX 



6.01 
15.91 
LB.3X 
10.21 
0.4X 
15.41 
3.3X 
5.2X 
18.81 
13.71 
27.41 
20.71 
20.51 
11.41 
15.5X 
10,71 
O.OX 
19.RX 
13. 6X 
3.71 
12. 9X 
9. IX 
28.21 
4. 61 
0.31 
35.11 
11. ZX 
10.91 
23.31 
14.41 
4.Z1 
8. 41 
1.71 
23.71 
27.61 
10.31 
29.61 
13.41 
l.OX 
2.31 
B.41 
32.91 
0.31 



Zl 

ATCC 20089 

U40-Z 

21B 

8G1 

56A 

11A-1 

4 A- 1 

17B 

ATCCZ0891 

S44 

U3D 

59A 

U37-2 

S50W 

ATCC20S91 

ux 

LW9 

C32-Z 

5A-1 

6G1 

U3 

55B 

1 flA 

320 

568 

5X2 

53G 

S49 

S3 

3A-1 

ISA 

9A-1 

SIB 

8A-1 

13A-1 

Z4B-2 

24B-1 

3B 

sees 

1GB 

6A-1 

338 



[0 0 5 5] 



[*3] 



(11) #gHT 1 1 -2 8 5 3 7 6 



C16:0 C20Mwfi C20:Sw3 C2Z:5w6 C22:5w3 C22:6w3 ^ojFA g**?-* ffl^ 



16.71 S,S3 14.85 8.51 1.73 . 31-03 21. OX 48.31 13. 91 B40 

15,01 1.03 11-71 2.11 0.93 62.33 6.91 74.91 3. 13 28A 

17, 83 18-51 0- 11 ZD.SX 0.03 22.11 12-91 30. 21 39. OX 43B 

IS. 91 0.01 3-41 Z.71 " 6-03 61. Zl 15-QX 64. €1 2. 71 1A-1 

IS. 61 2.71 11.41 10.91 0.81 S3. 71 4.91 65.91 13. 61 U41-2 

16,51 0.71 3.91 3.91 0.03 68.41 6.71 72.21 4.61 S6B 

14.41 0.91 .10-91 2-51 1.03 66,41 3.8% 78.31 3.41 46A 

17.61 0-01 2.41 3,33 0.03 66-31 10-41 68:71 3-31 15A-1 

Z5.03 0.03 3.33 0-03 1-43 S3.21 17.11 57-91 O.OS 13A 

16,13 13.43 9.31 13.61 0.01 32.3? 15.31 41.61 27-01 37A 

16.51 9-11 13-23 G.73 0.01 38.91 IS. 61 52.11 15.91 43B 

16.13 12.41 U.OI 15.71 0,B1 30.53 12 . SI 43.31 28.11 17B 

13.83 0.03 1 1.53 2.81 0.01 67.01 4.11 78.61 3.61 27A 

17.53 1B.61 S.OS 19.53 0.03 21.71 13.71 . 30.73 3fl.ll 4fiB 

21.43 1.43 10.91 0.03 5-01 43. S3 9,91 67-31 1.41 ATCCZ0B90 

17.73 O.OJ 0.63 4.<X 0-03 68.21 9.11 68.81 4.41 5A 

17.61 16-01 9.61 10, fll 0.03 25.63 U-41 35.23 34.83 2BB-2 

L4.0I 0.91 13.21 1,61 0-01 64.73 5.51 77.91 2.63 278 

19.53 Z.93 16.63 L.ll 1.63 30,23 ZB.1X 48.53 4.03 49B 

17.21 0.73 G.8K 2.73 O.03 63,03 9.61 69.81 3.43 188 

M.43 3.53 13.53 Z6.03 1.03 37. Z3 4. 41 51.63 29.53 S49-Z 

16.11 Z.23 15.73 21.63 0.03 36-73 7.81 52.43 23.71 20B 

17.31 4.71 14.33 7.21 2*93 30.23 23.51 47-31 11.91 SB 

11. S3 3.33 11.33 6. £3 1.13 59.93 £.51 72.21 9.33 138 

16.63 0.71 10.73 L.63 0.03 59.71 10.81 70.41 2.23 26A 

IG.13 3.31 13. S3 23.83 0.03 38.71 4.71 52.21 27.11 $42 

15.63 0,61 12.13 0.01 0.01 60.21 11 .51 72.31 0.63 358 

19.53 0.03 1.41 3.41 0.03 66,63 9.11 68.03 3.43 42A 

18.93 3. SI 12-71 25.03 0.03 35.03 5. OX 47.63 28-53 40A 

25.23 3.33 9,33 21.81 0.03 30.33 10-11 39.61 25-13 550C 

17-63 LI. IX 13.21 L4.ll 1-31 20.73 H.OX 43.21 25.23 59 A 

19-93 0.01 5.53 . 1.91 O.01 66. BI 6.01 72-33 1.93 S8G9 

15,43 3.11 13.21 26.11 0.01 35.83 6. SI 49.11 29.13 21B 

18.93 0.73 11. G3 0.01 0.01 59.13 9.71 . 70-71 0,71 2B 

14.13 L,1X 12-41 2.01 0.01 65.21 5. 21 77-61 3.H IB 

22.21 16, ZX 0.31 17-71 0.01 18. LI 19.51 24.41 33.81 556 

16.03 1 .03 4_S1 0.01 0.01 69.51 9-01 74*01 KOI 3A 

17.01 4.33 12.43 29. BX 0.01 34.03 2-51 46.41 34.11 9B 

15.41 4.31 0.71 13. Zl O.Cl 53.23 5.11 62.03 17.51 UZ4 

14. ZX 3.11 12.01 20. OX 1 - II 35.23 14.31 48.31 23.21 UZ8 

JG.83 14.63 10.13 16.03 0.G1 Z7.73 14-OX 38.51 30.73 28B-1 

23. 21 1 .91 8.31 1.13 2-31 22-71 40.41 33.31 3.01 448 

Z4.63 15.83 0.71 16.05 O.OX 15.31 19-61 24-01 31.83 548 

15.53 0.01 1.31 2.93 0.01 72.71 7*63 74,01 2,93 55A 

1C.4I 1-01 5.01 3-01 0.01 66.21 6.41 71.31 3.93 49A 

10.61 15.33 9.41 10.01 O.OX Z7.31 U-4X 36.71 33.33 51A 

23.53 13.11 7.33 17-91 O.OX 26.73 11-41 34. €1 31.01 14A-1 

13.33 1.11 14.53 0.91 0.03 64.63 5-61 79.11 2*01 256 

22-91 2.41 10.31 21-51 0,01 26,51 *6.4X 36.91 23,93 41A 

16.83 1.01 9.71 2-71 0,01 58.31 11*51 68.01 3.73 24A 

0.43 0.53 14-11 10.21 2.11 27.61 ' 37-01 43-61 18.01 61A 



[0056] 
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ft $ & <0 tj-r ^ t >friKjf=4 

ClfiiO C2Q:4w6 C20:Sw3 C22: 5wfi C22:5w3 C22:6w3 >fe.^ FA '-M^V-^ 2,3*7/^ @S ^ 



30.51 


0-03 


7 


,11 


0. 


03 


0,01 


0.63 


61 .81 


7 


.71 


O.OI 


BR8G 


18. 21 


14,91 


a 


.31 


18. 


71 


0.03 


24. 41 


IS. 51 


32. 


.71 


33.63 


17A 


17.41 


2.03 


9 


.31 


2. 


81 


0.01 


55.71 


12.71 


65 


.03 


4.93 


60A 


14.11 


0,81 


13 . 


-01 


1 . 


21 


0.01 


67 .83 


3.11 


80, 


.81 


2.01 


268 


17.fi! 


s.oi 


6 


,91 


15. 


01 


1.5* 


47.43 


6.41 


55 


.81 


20.03 


ATCC20888 


16.01 


o.oi 


1. 


,81 


2. 


01 


0.01 


70.83 


9.41 


72 


.61 


2.03 


2A 


24.61 


0.03 


4 . 


.01 


0. 


01 


0.01 


49.41 


22.01 


S3, 


.41 


O.OI 


44 A 


17.41 


1.B3 


0. 


,01 


2. 


91 


o.oi 


55-33 


23.31 


55 


. 32 


4.61 


14A 


23.31 


1.33 


4. 


.61 


0. 


□ I 


0.01 


12,63 


58. 11 


17 


.33 


LJX 


41B 


19.31 


0.03 


1 . 


.11 


3. 


81 


0.01 


66.61 


9.11 


67, 


.81 


3.83 


66A 


10.61 


15.61 


a. 


31 


17. 


11 


1.11 


Z4-61 


14.61 


33, 


.91 


32.73 


11A 


19.61 


5.11 


10. 


,11 


27. 


21 


o.ox 


Z7.5I 


10.61 


37. 


,51 


32.31 


2X 


15.71 


Z.41 


14. 


01 


25. 


71 


O.OI 


36.71 


5.41 


50, 


.81 


28.13 


33A 


14.61 


1. SI 


] J. 


51 


0. 


01 


0-01 


66. OX 


4.31 


79,51 


1.53 


ATCC20892 



[00 57] 



C16:0 CZO^^C^^h^CZZ.-SwS ^Ca2i5w3 C22:6W3 ^r, FA *LM-$. -fefrfAft. j£ 



15.71 


3.91 


3.71 


8. IX 


Q.OX 


, S5.L3 


13.51 


58.61 


12.01 


ATCCJ4304 


28.21 


1.61 


G.91 


11.41 


0.01 


17. S3 


34.11 


24. 7X 


12.91 


ATCC24473 


15.21 


2.93 


7.71 


9- SI 


0.61 


54.63 


9.21 


62.91 


12.71 


ATCC2821 L 


Z3.SX 


10.73 


4.33 


12. GX 


1.51 


20.63 


27.01 


26.41 


23.41 


ATCC28209 


13. 11 


6.31 


6.93 


4.31 


O.GX 


60.13 


9.11 


G7.01 


10.61 


ATCC26210 
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EPA OPA OMA 

C2C:Sw3 C2Z:Sw3 CZ2:6w3 



44. OX 


I. IX 


54.91 


21 


4.61 


0.91 


9451 


ATCC20SB9 


19. 31 


0.71 


80,01 


U40-2 


31. 9X 


O.OX 


6fl.ll 


21B 


87 .9* 


0-01 


12.11 


BRBG1 


12.51 


6. IX 


81 .51 


56A 


17, OX 


3-71 


79.31 


llA-1 


24-3% 


4 . 3S 


7 0. Bl 


4A-1 , 


2 4-4X 


8.41 


67.21 


176 




i *ii 
k » 


85 . 3S 


ATCC20891 


2 5 * t X 


1 . 7X 


73-21 


S44 




1 IT 


7 1 7T 


U30 


] 6 * 2.X 




7 Q L\ 




1 1 . SX 


1.41 


07 .11 


1)17. 5 


] A - OX 


1 . 91 


B 4 . 2 1 


trnU 


12. 7X 


1*31 


36.01 


ATff I/ICO 1 

n i ti. zuoj i 


<- JL . UA 


"? AT 

l - 


7 £ 1 




1 3 . 4 X 


1 .ox 


8 S 61 


C32-2 


1 5. OX 


4.31 


DO 71 


5A- 1 


27 .41 


5_4X 


67 . 21 


BR6G1 


17-0% 


1 . 9X 


SI . 1 J 


U3 


20. SX 


1 -3X 


78,21 


SSB 


19. QX 


5. BX 


74 .41 


LGA 


20. IX 


0.7X 


79-21 


32B 


Z7 -OX 


0 .01 


7 2.21 


566 


24. IX 


9. IX 


66. SX 


SXZ 


30. 3t 


G.9X 


62-8X 


S3B 


Z5.3X 


2. 51 


72. 21 


S49 


19.91 


3.81 


76. 3X 


S3 


5-01 


O.OX 


9S.0X 


3A-1 


36. 91 


2.6X 


60. SX 


15A 


19-31 


o.ox 


00. 7X 


9A-1 


25. SX 


4.41 


69.81 


518 


26.32 


5. OX 


C8.7X 


SA-Z 


21.61 


6.7X 


71. 7X 


13A-1 


ZB.01 


o.ox 


7Z-01 


24B-Z 


20.51 


0.01 


71.31 


24B-1 


16. ZX 


0. ox 


63, BX 


3B 


6. 3X 


o.oi 


93. 7X 


SBG5 


19. 7X 


3.3X 


77. OX 


L6B 


25. ZX 


Z.U 


72. GI 


CA-1 


17.11 


0,01 


82. 91 


33D 


30.51 


3.61 


65.91 


B40 


15. CX 


1. 21 


83. IX 


Z8A 



[0 0 58] 
[*6] 



EPA 


OPA 


DMA 




C20:5vrJ 


C22:5w3 


C2Z:6w3 




Z6.01 


0.01 


73. 2X 


438 


S.2X 


0.01 


94.81 


1 A- 1 


17.41 


1 . 2X 


81 . 51 


l\A1 -7 


5.4X 


O.OX 


94-61 


D bo 


13.91 


1 -3X 


84 .81 


4 bn 


3. 51 


O.OX 


96. 51 




5.81 


2.41 


91-81 


1 3A 


22. 3X 


O.OX 


77,71 


37B 


25.41 


O.OX 


74 i€I 


43B 


27. 7X 


1.9X 


70.3X 


178 


14.71 


0.01 


85. 31 


Z7A 


29.ZX 


O.OX 


70.8X 


460 


28. OX 


7.5X 


64-51 


ATCCZ0890 


0.9X 


0.01 


99.11 


5A 


Z7.31 


O.OX 


72. 7X 


28B-2 


16.91 


o.ox 


83. IX 


278 


34.31 


3.4X 


62.31 


49B 


9^71 


O.OX 


90.31 


188 


26. IX 


1.91 


71-9X 


S49-2 


29.91 


O.OX 


70. IX 


20B 


30. IX 


6. 21 


63.71 


08 


15.61 


1.5X 


82. 9X 


136 


15.21 


O.OX 


84.01 


26A 


25.91 


O.OX 


74. IX 


542 


1C.71 


O.OX 


B3-3X 


350 


2,11 


o.ox 


97.9X 


4ZA 


26.61 


Ot.01 


73-41 


40A 


23.41 


o.ox 


76.61 


550C 


30. Gl 


Z.9X 


6C4X 


59A 


7.61 


o.ox 


92-4X 


SB09 


27.01 


o.ox 


73. OX 


21B 


16.41 


0.01 


83. 61 


28 


15.93 


0.01 


84. IX 


IB 


25.91 


o.ox 


74. IX 


558 


6.01 


0-01 


94,01 


3A 


26.71 


0-01 


73.31 


9D 


14.11 


o.ox 


85.91 


U24 


24.91 


2-21 


72. 9X 


U28 


Z6.41 


1.51 


72. IX 


zaa-i 


Z4.BI 


6.91 


G8.3I 


448 


36.41 


0.01 


63. SX 


548 


1.81 


O.OI 


98. ZX 


5 5A 


7.11 


0.01 


92.91 


49A 


Z5-6X 


0.01 


74.41 


51A 


Zl.fil 


0.01 


78-51 


14A-1 


10.41 


o.ox 


01. SX 


258 


z<j:ix 


0.01 


71.91 


■41A 


14:31 


O.OI 


85.71 


24A 


32.31 


4.81 


63. OX 


61A 


91.61 


0.01 


Q.41 


SR8G 
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FPA 
C 20 i Sw3 


DPA 
C22 : 5w3 


OKA 
C22 : 6wH 




2 5.51 


0.01 


74. SX 


17A 


14.41 


o.ox 


8S.6X 


60ft 


16.13 


0.01 


83.91 




12.41 


2.71 


84_9X 


ATCCZ0888 


2.51 


0,01 


97. BX 


2A 


7,51 


0.01 


92. 5X 


44A 


0. 01 


D.OX 


100. 01 


14A 


26.75 


o.bx 


73. 3X 


418 


1.71 


o.ox 


98.31 


66A 


24.51. 


3.11 


72-4X 


11A 


26.81 


o.ox 


73. 2X 


2X 


27.63 


D.OX 


72. 4X 


33A 


17.01 


D.Ol 


83.01 


ATCC20892 









EPA 
C20: Sw3 


DPA 
C22: 5w3 


DMA 
C22:6w3 




6.41 


D.OX 


93.6X 


ATCC34304 


27.91 


O.OX 


72. IX 


ATCC24473 


12.21 


x.ox 


86. BX 


ATCC2821! 


16.41 


5.6X 


78. IX 


ATCC28209 


10.31 


0.01 


89. 7X 


ATCC28210 



[0 0 60] Hlfct«lfc4sJtft*ffifc:J:o-C4HiS 

A'^mmmsa/ {^mm^~^yv t lx ) io. 

—tyhlzLX) 10. 6%Z±.®g>*XtF^&mffiM 
Z^LX^fz* 

[oo6i] m2izMiiz#i~r&irmt,zj:ixfti&z 
$=m%mmmf ( ^ma-^ y v t lx ) i . 5 

—■ty^lzLX) 7. 8%£THII>C20 : 5n-3£ 



[00 62] («5. ATCCfft (M&OflO tit«g 
L£*§-&<0#iJ 1 cr^mzX-oXftM L£W*<7)±W*<7> 
i#) yy'^l'JWIsp. S3 1 (ATCC3I2 0 
888#) . yy'^fb 'J^AMs p . S8 (ATCClg 
20889#) . h?VXh^ h U^AJKs p . S4 
2, l^^l^fhiJ^AIsp. U42-2, h*7^ 
Xl^liJWIsp. U4 2&VU3 OMtKtb^ 
Xb^rb iJWT^l-W (ATCC^282 1 1#) 

m/i/V* h y wr/y y— * a ( atc cgi2 s 2 
0 9 # ) < m^mm. ) commz ®*f - 1 isttfot^jis 

S U 5 0 m 1 COM - 5 mmzW^fz o ^ cOi§?gc?) p H 
£7. OtPSiSU M^i«iU; t 
ti(20 0 rpm. 2 7°C) ±X3 EfS^Ltzm. 
#iS#Mttc 7 )l~2m 1 ^M- 5±§Mi7)ft!lcD7 7X^t; 

^tmt. 2Bm. mmtdtmm^^m^fz. mz, 

ZfLt>mm®i ( 1 — 2m 1 ) %M-5t%W.<?)WLP)7yX 

zuz&lmz-. inm. mt^tmrnhizm^. z\co 
iic ct o £x<7)mmmtemmmmmwzfo ^ ^ . & 

(C. Ztl^commiS^^m^XM- 5tgif «2*CD2 
5 0ml 75X3tftiL, #^(.:ttSrWJtt"S^i:i: 
U£. iJCt. <lix^77X3Sr2 5°C&V3 0°CI,ZXW< 

t o tmm^zm.% , <7nyDB- G%mm^ 

(660nm, 1 c mCQg&fl) ±T"^O3t^lJSc0^l: 
5rl£tIL^„ ^^iJS^KOii 0 , 6 , 10. 14, 

17. 25, 20. 25, 22. 7 5BmX'?i~?fz, & 
(C. VD^y ( (Sorokin) 1973^) <7)#}£tJ:-? 

•c^^js^'-^^^fiStiiM* ( i Bm^mm £ 

Itfft/S. ^^a*^8^H4 (2 5°Cfcii(t&« 
ttU3 0<7)£W^fI2p) tC^L-CV^,, MHCfcMI>7J 
ftt:J:oT^i§t£;fi^ffl*7^2 5°CMf3 0°C<?M-}JX 

m^ATccnmz: ^hm^zm^^m^ u a 
% l t ± w-r h <n izxttZ: ^ y ySHsatK ^ftisit. l 

T & ISJUii ID t T & & £ b £ r '- * L T v * £ . itffi 
^>}%**> ^ frMZtxtz h 9 h ^ h y r xmt 3 o 
"CT'^W-r ^r*^ ^ o 

[0063] 

[ft8] 



(15) 



f*IB¥ 1 1 -28 5 37 6 



^8 








ft 




3 Ot 


S31" (ATCC No. 2088S) 


8 . 


5 


9 . 4 


U40-2* 




8 


6 - 0 


S 8 * (ATCC No. 20889) 


r , 


j. 


8 . S 


S 4 2 * 


6. 


6 


8. 3 


U3 0* 


5 . 


& 


7 . 3 


2 8 2 0 9" 


4. 


6 


5. 0 


2 8 2 1 0 ** 


3 . 


5 


4. 5 


2 8 2 11** 


4 . 


2 


5. 7 


3 4 3 0 4** 


2 . 


7 


3. 7 


2 4 4 7 3 ** 


4. 


6 


5. 3 



[0064] <«6. ATCCft (fl&feaftfg) fcJtK 

ttzm^com i <z>;et£tc ± x^-m ufcrnt^awtt 

( £*»#]£*»*) cO[pI±) S^/* h 'J <7AJRs P . 
S3 1 (ATCCfg2 0 88 8#) , ^V^r h 'J ^ AJg 
sp. S8 (ATCCf20889f) (MJjbhffll 

( ATC C|g2 8 2 1 1#) atX^V*^ b 'J ""T^T/D 
^-M(ATCCf282 0 9#) (ffeftOMOO 
Mfl&SrElftF - 1 JjfflSj&»6«*|EU 50mlc?)M-5g 
ificOtf fcBV -ifc ( M 3 £#HB ) . - tf9?£j£<?) p H 2: 7 . 

(200 rpm, 2 7*C) ±T"3 Blffl£WLfc«, 

2 BIS, R«k-5««i±fc«^fc. iix^ 

tS*1*0#^^|ffi^$g^M*^*#< fJJSt , 5 0ml 
<7)M- 5i£tte#irtS 2*<7)2 5 0ml £ft7 7X3 
CDtplZ&i%mn& 3.29 m g^'ttb^-y htl^UU. 

^ a ztL^yyxa^mmmtotmm^^m^ (2 

OOrpm, 2 7°C) . 2 4 B#Ha , #lg*^<7) 2 0 m 

i#*»Mweu ±s&&*«@ku ^k^sviwa 

(Nil) ££<^*L&^5 Om 1 OM-5tg*fi£1tf 
^ 2 5 Om 1 =ft77Xat;ilJf Ltti/i„ y=yx 

azmtotmmtzwzmL. ^^j^mfu-i (i 

984^) ^fciotl 2«HttfcKfltHKLTi* 

£H5 (Jl»Offl*-C£>&ATCCgS2 82 1 1 #C0IR 

mtmm £tsltv^. .r^isiiycMi^istJ:^ 
ii^i*it^*<7)atcci*j: o 2— 3mh^mim, 



)5 5 #<* , 3> 1SS3 1 (ATCCII2 0888S) (i 
ft*«ATCCf$j; 0 3-4tgt ) ^V^^H^fliJKffi 

[00 6 5 ] («7. min-mkX'ftMLtzmmz*.^ 

X fo± L If JBttaVKIS ggfeffc ) N7^1^b'J-y 
K<7>4 S*50m*. Btf *> ^7"^ b U 7AI s p . S 3 1 
(ATCCI20888#) , h 7^Xh* h O^^M 
sp. U42-2 (ATCC^20891t) (M^jt 
hffll coXmX'ttMfriWWl )1OT:S. T ? J Y— 9 
A (ATCCS282 09f) . T^Vyh, (A 

TCC^2821 0f) {T*VHjy-94~r-tlt\rf- 

U 0^St ^tg*« ( 2 0 0 r P m) ±T'2 7°CtT 
3-4HIBI. «iB«*Ufc. &T«oJ:3fc:MiStt* ( 2 

5g/l«NaCl, 5g/17)MgS0 4 • 7H 2 0. 
lg/lOTCl, 200mg/l«CaCl ! ) ^ 

-etui, i ) 100% (w/v ) coMmnm. 2) so 

% ( v/v ) £DMi§ift, 2 0% ( v/v ) <30m@ 7 j<. 
3 ) 6 0% ( v/v ) <7)Mi$tfi, 4 0% ( v/v ) 

4)40% (v/v) cDMigftL 60% (v/ 
v ) <F>mg7K 5 ) 2 0% ( v/v ) COMigttL 8 0% 
( v/v ) OgHg*, 6 ) 1 5% ( v/v ) tOMtgttL 
8 5% (v/v) CO^g*, 7)10% (v/v) <7)M 
tgHS, 9 0% ( v/v ) tf^RH*, 8 ) 7% ( v/v ) 
«Mi§ifi, 9 3% ( v/v ) cDM©*, 9 ) 3% ( v/ 
v ) tfDMtgtfiL 9 7% ( v/v ) c7)Sg7j<, 10)1. 
5% ( v/v) (TDMigtfL 9 8. 5% ( v/v ) CDMSi 
*TfcS. JST^)***, HP*, 5 gWK^*!, 5 go 



(16) 



1 1-285376 



7lV9 5 >fgt£. 1 giOP^i^X , 2 0 OmgcO ( N 
H 4 ) 2 S0 4 . 2 0 0mg^NaHCO 3 , 5ml(?)PI 

mmzmtmummLtz ( i u •/ o ) . <r*i4>»i 

1 m 1 fcSMUfc. iix^ig*ffi^ Eteffit 
(200rpm)itfl, 4 8^, 2 7°CT'*£f5L 

X W6 . Ml <7)^r^f^it$ ftft t-^Xb^HJ^A 
JRsp. U42-2 ( ATCCJI2 0 8 9 1#) {AT. 
TW*?J* (ATCCf 2 8 2 1 1#> j&^^T^iilS 
KOMOJJJJ'2^ S. r/'jy-^A (ATCCS2 
8 2 0 9#) * s *)t-f--g.BgffiK«M<5 r )8feJil±^iE!!c-r' 
Ja^T. U4 2-2fifWii&fttego±St;&^ 

0 M 1 W*J6T4MtS*ut S'V* b 'J ^AI s P . 
S31 (ATCC|&2 0 88 8#> l^tfSWMS#£< 
(jg&<7)ATCC$=<7)2. 5-10i) . ATC C^cA 

U^AJRsp. S31 (ATCCg20888f) (A# 

*£\ i«0WtttiJKffWfc^:*=Sri»»i:=Sf4. WA. 

[0066] (MS. igU/iSJfflK) 2 50ml 
7Xaif«M/ 1 0 - 5±§tffi<7) 5 0 m It. m^&Mfr 
^ISL/ly/^h'J^Isp. S3 1 (ATCCH 
20888S) cr>zJv——&$mLfii. M/10-5^ 
ifiiAl 0 0 Om 1 <7)fljM *>-7i<. 2. 5g«NaCl, 
0. 5 gc0MgSO 4 ■ 7H 2 0. 0. 1 gCOKC 1 N 
0. 02g«CaCl 2 . 1. 0g<DKH 2 PO 4 , 1. 
0 gCOgSfrx^-X. 5. OgWF')!. 5. OgCDV 
JP^^yM, 0. 2g«NaHC0 3 , 5ml OTP I I 
tSM^K. 2m 1 «b'^ 5 yE^-Mlf'2m 1 tofii^ffi 



^Hs££-*UCV^>. ( 2 0 0 r P 

m) ±T"3 OX;tt*ilMctfi{«J»L>t. 2B«, In 

20mifflm. H— <7)i§;H££ l 

700ml 2 u -7 wmsf^ a tsatfc. ffl 

40g/l tii^cLTV^ (M/l 0-4 Otgiffi) . SS 
P-?-:? £3 0°C. lvol/min^xriz-yaV, 
3 0 0 r P mCO^Tm^Lfz, 4 8B$ISfflL HP-? 3 

*¥<7>mmmm±2 1 . 7g/iti,^. wflasraa^ 

[00 67] ^iSR^aV^^HSRJIBKR**** 

tfDSJMSiWHi 39.0 %com!xmmmx'h o fc . « 

M^^eMM^^ F U F A-t-^T* ( C 2 0 : 5 n 

-3, C22 : 5 n - 3#X*'C 2 2 : 6 n - 3 ) (A. It 
fllflSg^^2 5. 6%"C*ofc. MW<7)^iA7. 0% 

X°fo~?iz<, 

[0068] (M9 . mmft<7>&WBL) M4 tlSK« 
Slk ^J^Hc&o*:. *^coWffi{A^*^^f#^ 

mm^mmxmmmco^mmm^ m d nmmtrcto 
s. mmteZBtok lx. ^mzmumzmgi-tm 

H U F A s cr>m.%^ LX . 
[0069] 
[^9] 
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^9 



3 4 3 0 4 ** 


8 


2 8 2 1 1 ** 


S 


2 4 4 7 3 ** 


1 0 


2 8 2 0 9 ** 


1 3 


28210" 


8 


S 3 1 * 


5 


S 8* 


6 


7 9 B * 


6 



[0070] mi 0. HJXR) 2 5 0m lZft75Xa 
tfcOM 5t§t{jJ^0 5 Om It, ^fffij&^^LJtv-V' 
^ r- >J >7 AJ1 s p . S31 (ATCCI20888S) 
f5=m^-*Sf8Lfc. HHEKi: -3t§*« ( 2 0 0 r p 
m) ±T3 0lC(CTJSaHS*fililSBIUfc. 2 0ft. Jg 

«CtlW4«t»«52 0m 1 SrfflWC. R— 
1 0 0 0ml 1 U >y hASfflP* 3 t^ffiLfe. 

fit, i^rfttfrttti:/ F>7$i&tmt^ 5 yW&comm 

t4 0g/lfc«*UV* (M2 0«l) . ^B^3 
J30"C, pH7. 4tlfifU X71/-^gy£lv 
ol/min, jM-££4 OOrpmJ: Lfc, 4 8 WHS 
flL f&P-f- 3 *tf>fflJg?fcKf4 18. 5 g/ 1 -Cftofc. 

fcitittixTP— 3/ a yaT/a-&*jfc#ftT 2— 
44warttawifitt»»'ta<oTai2 5 0 m 1 tts^-c* 

*U jtiSL^o M«i««AM4 7 2 g/ 1 sorffl 
VdftJDTCS. Etc ( 1 ) SHRfflRBtia*. S'J^KJEil 
) < 2 ) it/WMIIXIi^aifcio 

£>&7f«o*#6 0 — 8 0%^<^-5Jt» 
[007 1 ] (Wll. «^^*ilS.^'S*iiOflJ 



ffl) 2 5 0mlZ^7 5X34'«M5igl«5 0nil 
fc , *3c$fffij&>&iSS Lfc ir-Y* I'JWIsp. S3 
1 (ATCC^20888#) Xi4 h 5^X r-^ r- U ^ 
A|s P . U42-2 (ATCC®2089 1#) «3 
n--£S»Lfc. M 5tSflfit-oV^TiiM3-CIBKL. 
•€-<7)ffl3t4 2 m 1 cot 5 yWt&WXMt 2 m 1 <7)fitt 

( 2 0 0 r p m ) ±T'3 0"CtTig*ttSr«ffi*S»L 

r-— x s — — x?cr— x, a— y 
X?— ^ /hXTX^/C. ^'-^'^TVU^ 

(ground corn) c?)tp<7) 1 ojfl L ( 5 g/ 

i ) , mMt^fr? sywmexwtLx-yv-t-h 

(gelysate) s ^Th>. MJTr->\ #-tM V. 3 — 

x— XJ4rJ— y^/PT-VS— Jl-cr>tpcr>l-3$:mnLtz 
(5g/l). EMfeffii: ( 2 0 0 r p nu 27 

°C) ±T4 8NHgI, &Htic£&ai3ttL*:. SUteWS: 
4^T«BlLhT^W*JtlRUfcflf«Wie** 10,11 

[0072] 
[*10] 



(18) 
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2 is s /^r h U OAPIsp. S31 


ATCC No. 20891 


ATCC No. 20888 



[00 73] [*i l] 

mi i ^m&mmvmm 

ci&mm mm 



ATCC No. 20891 ATCC No. 20888 





SfS * * 


=fc * * 




* * * 


* * * 






* 




* 












* * * 


* 










* * * 






* * * 


* 




* * * 


* 




* * * 


0 



[0074] (F1J12. i£;Kxb"W^lHUFA ( ATC Cg2 O 8 9 Ot) & 2 5 C C 

^M*ffi^<7)3&t?) M-5tSit^^x-^ (shake) ?77Xa[;fct^b7Wh^f b'JWIsp. S3 

77Xam^b7Wh^biJWisp. 12B 1 (ATCCg2 0 8 88f) CO«A'>f*7Xj2 7 



* * * 

* * * 

* * 

* * 

— * * * 

* * * 



* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* # * ■ 
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tf>Mffl&£f3iyK Lfc . ^^7l *— flBR«*T3fe» 

Jt6KcoM*» 1 ■ 3 — 2 . 3 %T* o fc ( IF£*g*x b'O 
^ #3RH u f Aco^&rtmmtM'iMMcD 6 — 8 % 
T*>&. ) <, *#T»fcUt: 1 'J -y WHf-tf-tfJjC* 
7Rxb (2-3/ml ) SrffiJtU X7-XI — >- (ai 
rstone) JB^t iOtgfSlJ 11*^1^ Lto t^fil 

mmt LX Yy*7X h^f- h y y F^-X^3&SMii&tt£ 

tkm-rt t . i&k^tcDTS-jt x^jiktt&iffim 1 2 b 



7jcXt*ODHA#*M*^6tJMJ[rr^<, DHA 

[0075] (« 1 3 . tsifitfett-saar^" h u *7a<d 

X&WLi- V U ^Ac7)ftb 0 tiSIt h 'J A £fflV \tz 

frWfrmmtix^&zb$:^Lx^&. mmi u^wp 

iHK>2. 3 6g«th'J^ 1. 5 — 3. Og^Mig 
SS.t/3. 0 g^T/T^IISriMrU pH#7. 0^i£ 
iCfc^t, ^V'drh'J^AM ATCC|g2 0 8 88 
Lt. 2 0 0 r pmtrt 2 8°CT"4 SB#ra. ffl 

[0076] 
[£12] 



NiS(g/l) 




^IBHfrK (Xdwt) 




3. 0 


6. 0 


11.2 


1 . 7 4 


2. 5 


5 . 8 


10. 8 


1.7 1 


2. 0 


5 . 8 


11,0 


1 . 6 5 


1 . 5 


7. 5 


2 0. 3 


1 . 3 9 





tfdvt) 




/vr^-^wes (g/n 


3 . 0 


7. 9 


2 1. 9 


1. 3 4 


2. 5 


9. 4 


2 7, 4 


1.21 


2. 0 


6 . 7 


2 8. 9 


1 . IS 


1 . 5 


11.1 


4 2. 1 


1 . 16 


C) 








^#H^ttdwt) 




3j-T*tt# (g/1) 


3. 0 


9. 3 


3 1. 9 


1. 3 4 


2 . 5 


10.1 


3 8. 6 


1.35 


2 . 0 


10. 1 


4 1. 4 


1 . 3 0 


1. 5 


9. 5 


4 3. 6 


1 . 2 6 
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[00 77] mi 2frt>fofy&£ol,Z. l-VV^^t&b 

[0078] mi a. m&immzte ^ u 

[0079]l*StU3. 3 3 g/ 1 CD^Tby. 



IATCCH2 0 88 8M4W Uc. *t)4 Omg/1 
dwt(?5flaBftfcJ:-3T48^flB, 3 0°acT«£ 

[0080] 
[*13] 



g/i g/1 g/1 JSdwt *dwt g/1 



4. 


S8 


7. 12 


I. 


76±0. 60 


35, 4±l. 0 


10, 2±0. 6 


0. 00 


3. 


»0 


5. 70 




72±0. 67 


37. 0±0. 7 


U. L±0. 3 


0. 15 


2. 


&3 


4. 27 


1. 


7f)±0. 42 


43. OzhO. 2 


12. 1+0. 1 


0. 22 


I. 


95 


2. as 


1. 


66 + 0.57 


29. 8±0. 7 


9. 3±0. 1 


1. 55 


0. 


98 


1.42 


0. 


40±0. 61 


10. 6±2. 4 


4. 0±1. 0 


4. 31 



[0 0 8 1 ] mi 309i6Sfc&>6*M&>6J:3fc. *&1 . O 
g/ 1 h U ^AjUSTV'W ^VXJK^MVIC^ 

(Ml 5. ^t^*M*^^^i$Jfiti3(tS^V"drb 

[0082] TIE^-r±SM<50 5 0 m 1 7'J3-Nt2 
O 0 r pniM2 8°CtC-C^x — ^ 7 5Xrj4i^i3V>T 
^V'^hU^AJB ATCCm2 0 888#Srt§*L 
it. l\cr>mtffl$l O O Om 1 CDffiH:t WJC, 1 . 2 g« 
MgS0 4 ■ 7H 2 0, O. 067g»CaCO 3 , 3. 

* 1 4 «£IB<»8Lfl;i&««fc 



o gcorwffi. 3. o gco^^s^ffi^ey^MJ^ 

A, 0. 2g«KH 2 P0 4 , O. 4g«X^ l 
5. OmlOTI 1. 0 m 1 er>\z? 5 

M/lZg- 0 . 1 g cr>f<- yijy GMfffimx hUT b V 

T<o«!anfcti(t4* 'J^AiiSti^iVK^ U^AS- 

AtfOSfe!iptcJ:-oT^hU^AiftS{±2. 37g/lXI± 

TIEO^l 4(:SUi^ 5 
[0083] 
[gl4] 



(Bg/l) 



Na*t2. 37 g/1 Off© 



0. 


1 


1 9 8 ± 


2 1 




I 58+ 4 8 


7 . 


1 


545+120 




3 9 4 ± 1 5 1 


1 5. 


1 


9 7 5 ± 


2 1 




7 5 8 ± 1 6 3 


3 O . 


1 


1 1 4 0 ± 


9 9 




9 3 0 + 6 4 


5 9. 


1 


1 7 1 3 ± 


1 8 


1 


6 5 0 ± 14 


119. 


1 


1 8 6 3 ± 


5 3 


1 


663+ 4 6 


2 3 8. 


1 


19131 


1 1 


1 


6 4 3+ 39 



[ 0 0 8 4 ] m 1 4 fcjS^1SjR*>^*>*»4 J: a fits 



(2 1) 
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tfTS 4 o PlJMf. 5 9. lmg/1 H±<?Mttft:ft«K 

[0085] (W16. fmMMAST'WKIf^ HJ ^ 

If & «t * h U ^ A Jt JgcoS&S * * L T t ^ 4 . 

[0 0 86] TIEK^-r^Hfcco 5 Om 1 7y^ht2 
0 0 r pmatf2 8°C^T^x — ^ yyXarptZtS^X 

h U ^AI ATCCIH2088 8#£t-§*L 
fco <T <5D^fft6ti 1 0 0 Om 1 1 ■ 2 SCO 

MgS0 4 ■ 7H 2 O s 0. 12 5 g^)KC U 0. 06 



7g£0CaCO 3 . 3. OgW^f, 3. Og^ 
/^SyK/tb'JWs 0. 2g<7)KH 2 P0 4 . 
0. 4 g^p-grX^X. 5. Om 1 COP I IM, 1 ■ 

0 m 1 CO tf ^ 5 >-I2^%Mt^tc# 0 . 1 g yijy 
hy^Acomg*®aS'Jtfe^T3. 0-3 0. 2g/ 

[0087] 
[Si 5] 



/W^XUM* (g/ 1 ) 



3. 0 


0 . 


7 8 


6. 0 


1 . 


1 3 


9. 1 


1 . 


7 2 


12. 1 


1 . 


8 8 


15. 1 


1 . 


8 9 


2 2,7 


1 . 


9 1 


3 0.2 


1 . 


6 3 



[0088] mi 5i / z^k-tmmm5 9 g/ 1 

[0089] 

[Hi ] ff^(c^fi§^^HHo«ffi (•) awa* 

( + ) fctJJtSHUFA*jR^97 
HUFAs (fiJffifl) cO^fliaeSjKAftSSS^— fey 

fi^JltttSgco 1 0.6% (w/w) jaT* 1 *^^* 

[H2 ] mfz£&mztiJz*m&mft (•> av™ 

fciHtStetM* ( + ) fcti ft 5 H U F A«(0/7 7 

hufas (mm.W) e&Bi'BBBkiiz&tb&mmrs—ty 

h&V^ Z2^y^x.yM (EPA C20:5n- 



3) (ksh) <?>£attBwz&#>&mms*—i£>hiizi 

~? Xmg. § tLT ^ & . *^BJoMffiS^liffi^« 6 7 % 
(w/w) JjLbfifcf.XtfHR'C. £HBfl6R£> 7 . 8% 
(w/w) liLh^'C 2 0 : 5 n - 3<50«gffll^tCfiO^S 

[03] frfcfc^3*ifc*^wSH* (□) aurnw 

t=4M*S*lfc*ft (+) KtSW4:S\X#H3RHUFA|fl 

JffiMffiti:C2 0 : 5n-3«M^OHUFAs« 
S*H^T-$> 0 . KSiMttC 2 2 : 6 n - 3 

McOA-tfC 2 0 : 5 n - 3 Wlll^ 5 2 8 %£LkT& 
1^I±C2 2 : 6n-3C0fi4H^'9 3. 6% 

[H4 ] Mtzizftmztittmivm^vffimRvim 

lZftMZtltimffi<7)2 5°C%Xf3 0°Cfc;tett££W£^ 
t/77tl)S. ±W*«2 5 0 CT"«ffl*U-3 0t0± 

iiATCC SAS#"C^ $ fiT v ^ . 
[H5 ] ^»0$[JPS^J:SfiWf*^IBte^^JR*0 

RXfX* #3HU F A s 2 8 2 1 1 COM 

mmzmmb^-zmz^titz* ^xcommzATc 
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[@6 j wsmtz.irrtmiK.^^ttw&iz^x&r^ 

Jtfc5i"fil£;fX7'iM*S3 1 ( ATCC 20888) 
(□1MU42-2 (ATCC 2089 1) (+) 

Mt^KJSllrt^ttSflfcWttATC C 2 8 2 1 1 
(O) fttfATCC 282 0 9 (A) SiBfilt 

IR*{±S 3 1 ( ATCC 20888) (□) >&*i«§fcfg 

0 Srfpti; Lfcffi*fJ|J»i: LTTn >y b SftT^I. . 
[07 ] miCDjj&X'ftMZiitz bJVXb^bV-vV 



(Thraustochytrid ) ( ATCC 2 0 8 9 0) Sr 
l&ffi^tUtr/l'-fSr-y-y-?- (Artemia salina) fc^3 
«#xtf £iitt4Jij^R(titf>3j\?c #H3RH U F A-ftW 
tBJn*^-f^7 7TS)S. EPAIJC2 0 : 5n-3, 
DHA(iC2 2 : 5n-3t*)S„ 

[08 ] 1 <tt&?jmZttiZh9VXh*b 'J v b 
Ii(ATCC 2 0 888) *$m%tltlYJb J r$T 

UFA-i-4c0iiJ[l2r*-r^'7 7-e*-S<, EPA{±C2 
0 : 5 n-3, DHAI±C2 2 : 5 n - 3"t"£>-g> , 



[01 ] 




20 40 60 80 



100 



[02] 




£0 40 60 80 



100 



(23) 



f*IB¥ 1 1 -28 5 37 6 



[03] 





1.00* 




0.90 




0.80- 




0.70" 


m 


0.60- 


*w 






0-50- 


c 




1 


0.40- 








0,30- 


IN 






0.20- 




o.io- 




o.oo- 



0.00 



0.20 040 0.60 o.eo 



1.00 



[04] 



2.0 



L5 



4ft 

VPS 



1.0 



0.5 



0.0 




I 



1 

.i 



1 



I 



1 



E2a 25 
ES3 30 m C 



20688 20889 S42 U40 U30 24473 28209 28211 28210 34304 



[05] 




ea ■£ m fcS II 



20888 20389 28211 34304 28210 24473 28209 
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[06] 




[07] 




0 5 10 15 20 25 



[08] 




EPA 
DHA 



10 15 20 25 



(5i) int. ci. s itaflEf- 

C12R 1:645) 

(C12P 7/64 

C12R 1:645) 
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